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Introduction
Since state and local governments provide the vast majority of education funding, the fiscal drag from these sectors that we've seen since the Great Recession could have deleterious effects on school finances. To mitigate this risk at the onset of the recession, Congress passed the American Recovery and Reinvestment Act (ARRA), a federal economic stimulus package of which New Jersey appropriated $2.23 billion. This paper examines how school finance in New Jersey's Abbott and Bacon school districts were affected during the Great Recession and the ARRA federal stimulus period. The districts designated as Abbott and Bacon acquired their names from a series of court cases arguing for equitable education, and they host some of New Jersey's poorest and arguably most susceptible students. As such, understanding the role of recession and federal stimulus in the financial well-being of these schools has long term societal and policy implications. It should be noted here though that this study solely pertains to school finances in these districts and educational outcomes (or any other outcomes) in these districts are beyond the scope of this paper.
To examine how school finances were affected, we use rich panel data on a multitude of school finance variables and apply a trend shift analysis. Our analysis shows statewide downward shifts in both revenue and expenditure per pupil during the post-recession era. Both total revenue and total expenditure in the Abbott districts showed considerably sharper declines than in the high poverty districts and the Bacon districts. Their shifts in state aid per pupil for both 2009 and 2010 are negative, significant, and larger in magnitude as compared to other high poverty districts. While state aid declined, the ARRA federal stimulus does present as a positive shift in the federal aid per pupil for all the above groups in 2010. Despite this, the positive shift in the stimulus is the smallest in the Abbott districts.
The patterns for property taxes and local revenue variables are also interesting. Unlike the rest of the state, as well as any of the other groups analyzed in this paper, the Abbott districts showed a significant upward shift in property taxes and local revenue in 2009. This suggests that property taxes were raised in the Abbott districts as a method of compensating for the substantial decline in state aid. In contrast, the rural Bacon districts show steep declines from trend in both property taxes and local aid per pupil.
We also investigate the patterns in the various components of expenditure in these groups of districts following the recession. With comparably less declines in state and federal aid, the Bacon districts maintained spending across the board at higher levels than the other groups. The Abbott districts were the only group that saw a large statistically significant downward shift in instructional expenditure in 2010, even in spite of the influx of the stimulus funds. Instructional spending includes teacher salaries and classroom spending, and is considered to be the key spending category that matters the most for student learning. These results suggest that while the rest of the state seemed to have avoided cuts in instruction, the Abbott districts' revenues declined enough that no spending category was preserved.
Declines in non-instructional categories were also by far the most prominent in the Abbott districts.
There is also suggestive evidence that the fiscal strains of recession were associated with reductions in untenured less experienced teachers, especially in the Abbott districts. This paper is related to the literature that studies school funding in general [Baker (2009) , Bedard and Brown (2000) , Betts (1995) , Feldstein (1978) , Gordon (2004) , Rubenstein et al. (2007, and Stiefel and Schwartz (2011)] , and to the literature on New Jersey School finance and Abbott funding in particular [Resch (2008 and Firestone, et al (1994 , 1997 ]. However, there is no study so far that seeks to study how school finances in these districts were affected during the Great Recession. 4 This paper begins to fill that gap.
Background

Overview of the Abbott and Bacon Districts' Role in New Jersey's Education History
In the state of New Jersey, any child between the age of five and eighteen has the constitutional right to a "thorough and efficient" education. Long before the start of the most recent recession, the true meaning of these words has been a topic of much public and legal debate. In the 1973 Robinson v.
Cahill ruling, the State Supreme Court declared the New Jersey's school funding system to have failed to meet the state constitution's requirement of providing a "thorough and efficient" education for elementary and secondary schools. Much like the court orders to follow, this ruling was based on discrepancies in per-pupil spending among the state's school districts.
New Jersey enacted the 1975 Public School Education Act in response to the court's mandate, but there were still concerns relating to equity between rich and poor districts. In fact, the famous Abbott v. Burke litigation was first filed in 1981 on behalf of a group of students from four districts arguing that the funding disparities prevented poor, urban districts from receiving an adequate education. In 1985, the court ruled in favor of the plaintiffs, finding that wealthy districts spent an additional 40% more than poor districts. In this ruling, the court expanded the districts covered by the litigation to a group of 28 school districts that to this day are known as the Abbott districts.
The resulting mandate required an immediate and significant increase in funding to these districts. 5 This and the following Abbott court cases forever changed the way school districts were funded in New Jersey. In fact, by the time our dataset begins in the 1998-99 school year, the now 31 designated Abbott districts received 45% of the total state aid funds distributed to all 572 districts. Table 1 shows the evolution of this share over the following years-it increased to 51% by 2005 and remains at 50% as of 2010.
The most well known poor, non-Abbott districts are the Bacon districts. These 16 rural, low-income districts have been the center of a separate series of court cases arguing for equitable education. Much of the controversy in the Bacon districts' accusations against the state has surrounded around the fact that the Abbott districts had received special treatment due to their high poverty, urban status. The
Bacon districts argue that they are also impoverished, and their rural status should not have prevented them from receiving the same treatment as their urban counterparts. However, unlike the Abbott cases, the Bacon litigations did not precipitate additional funding for its districts. Instead the court ruled that each district faced a unique set of circumstances, and while they were "no less deserving" than the Abbott districts, the solution was for the Department of Education to re-examine the entire education system, citing that it "[was] time to abandon [the state's] reliance on money as a surrogate for either education equity or adequacy". 6
Overview of the Interaction of Recession with the United States Education System
During the 2007 recession, state and local governments in the United States experienced significant fiscal stress. The downturn in housing prices, employment, income, and business activity each contributed to smaller tax revenues and larger budget gaps. Since state and local governments provide the vast majority of education funding, the significant fiscal stress on these sectors could have deleterious effects on school finances.
To mitigate this risk at the onset of the recession, Congress passed the American Recovery and Reinvestment Act (ARRA), an economic stimulus package that provided an anticipated $840 billion in new spending, with $100 billion designated for public education. Qualitatively, districts were directed to use the ARRA funds to save and create jobs, to boost student achievement, and to bridge student achievement gaps. The quantitative requirements specify that 81.8% of the stabilization funds in education go toward the support of public education, and that states must restore for FY 2009, 2010, and 2011 support for public education to the greater of the FY 2008 or FY 2009 level.
Of the total $100 billion designated to public education nationally, New Jersey appropriated $2.23 billion. The largest portion of New Jersey's appropriation was used to implement the state's funding formula, and by the end of the 2010 school year, most of these funds had already been spent.
Overview of New Jersey's Education Policies during the Great Recession and ARRA Stimulus Period
In January of 2008, Governor Jon Corzine's School Funding Reform Act of 2008 (SFRA) was approved by legislature. The formula called for a 7% increase in state funding for K-12 education in the 2008-09 school year, and most noteworthy, it was the first time since 1990 in which the state aid formula did not include a special earmark assigned solely for Abbott districts. Instead, a uniform formula was applied to all districts with the division of funds determined based on the portion of low-income students as well as the number of students requiring special education.
In response to this new legislation, the Abbott plaintiffs yet again challenged the New Jersey education formula, disputing its constitutionality as defined in past cases. In May 2009, the state Supreme Court ruled unanimously that the state's new education funding system indeed did meet the constitutional requirements for thorough and efficient education and allowed the system to continue. According to the New Jersey Department of Education, the new SFRA formula was fully met in the 2008-09 school year, and budgets were prepared for the 2009-10 school year using the SFRA formula. However, midway through 2009-10, the recession began to show significant strains on education finances. Revenue streams came in at what was projected to be $2.2 billion less than what was necessary to cover the state's budget deficit.
Given the state of New Jersey's constitutional mandate requiring the Governor to maintain a balanced budget, the newly enacted Governor Chris Christie faced some difficult decisions. In an unprecedented movement, education funcing was significantly reduced midyear. The funding caps for district aid were cut, and many districts received less state aid than budgeted and less aid than required under the SFRA formula.
This 2009-10 midyear budget reduction brought New Jersey back to the courtroom with the Education Law Center arguing on behalf of the Abbott v. Burke litigants. In March 2011, the New Jersey Supreme
Court issued an opinion that the state had yet again failed in its constitutional requirements and ordered a remedy payment of $500 million to the Abbott districts. 7 Knowledge of these court orders leads to a better understanding of our topic at hand; however such debates of wrong or right are beyond the scope of our analysis. Instead we focus our analysis on the financing and expenditure patterns in the Abbott districts following the Great Recession, studying if and how these patterns diverged from that of the other districts.
Data
We developed a rich panel dataset that combines annual school district level data from multiple sources. We have data on total revenue, total expenditure, as well as components of total revenue and expenditure. In addition to total revenue, we obtained data on amounts and percentage contributions of federal aid, state aid, and local revenue. Data reporting revenue from property taxes were also collected.
In addition to total district expenditure, detailed data were collected on the various components of expenditure: instruction, instructional support, student services, transportation, student activities, and utilities. 9 Definitions for each of these variables are shown in Table 2 . We also obtained data on median salary and median years of experience for teachers. 10
Non-Finance data include district level data on various socio-economic and demographic variables.
These include enrollment, racial composition, and percentage of students eligible for free or reduced price lunches. All revenue and expenditure variables are analyzed on a per pupil basis using each school
year's average daily enrollment variable. We deflate all nominal variables to real 2010 dollars using annual values of the Consumer Price Index for all Urban Consumers.
We define the districts as Abbott or Bacon based on the Abbott v. Burke and Bacon v. New Jersey State Department of Education litigations. We also compare the school finance patterns in the Abbott and Bacon districts with that in the high poverty districts. Our measure of poverty is based on the percentage of students eligible for free or reduced-price lunches, with the top 75% of the districts in our data identified as high poverty. In the pre-recession era, Abbott districts received and spent considerably more than the other districts in New Jersey. For example, in the immediate pre-recession year, the Abbott districts spent $2,328 more per pupil than their high poverty counterparts, and $4,772 more than the Bacon districts.
Basic summary statistics of these three groups of districts is presented in Table 3 . As can be seen, the Abbott districts were the poorest of the three groups, and also had the highest percentages of black and Hispanic students. The Bacon districts were closer to the high poverty districts in terms of socioeconomic and demographic status; they were also the most advantaged of the three groups.
Empirical Strategy
The goal of this paper is to analyze school finances in the Abbott and Bacon districts during Great
Recession and the Federal Stimulus funding period. As a yardstick for comparison, we also investigate the school finance patterns in the high poverty districts during this period. We conduct a trend shift analysis and use specifications (1) and (2) denotes controls for racial composition and poverty level (percentage of students eligible for free and 11 The empirical method used borrows from that shown in our companion paper, Chakrabarti and Sutherland (2012 Local, state, and federal governments finalize their budgets in the spring prior to the budgeted year.
More specifically, the budgets for the 2007-08 school year were finalized in the spring of 2007, before the recession officially began (December 2007), and before decision makers were aware of the impending recession. Therefore, 2007-08 is taken as the last pre-recession year in this paper.
The coefficient represents the overall trend in the corresponding financial variable during the prerecession period. The coefficients of interest are , representing the intercept shift at the onset of the recession, and , representing the additional intercept shift during the federal stimulus period. All regressions include district level fixed effects, and control for the demographic and socio-economic composition of the district. The results are robust to the inclusion and exclusion of these covariates.
While the above specification uses intercept shifts, we also use an alternative specification where we model the shifts as trend shifts.
.
Here, the coefficients of interest are and , where represents the shift in trend (if any) during the recession, while represents any additional trend shift during the federal stimulus period.
While we estimate both specifications and the results are qualitatively similar, our preferred specification is specification (1), and we report results from this model. This is because data availability constraints cause the later specification to estimate the later trend shift from a single additional year of data, and we believe that estimation of a differential trend based on a single year of data may not be robust. Rather, intercept shift is a more natural formulation in this case.
While the above coefficients capture actual shifts, we also compute percentage shifts that are obtained by expressing the above shift coefficients as percents of the pre-recession (2008) base of the corresponding financial variable. These percent effects allow for an easier interpretation and are more informative as they give an idea about the size of the effects as well as facilitate comparison between the shifts in the various financial variables. In our discussion, we will focus on the discussion of two percentage shifts: first, the percentage shift immediately following the recession (in 2008-09), and second, the percentage shift in 2009-10 (computed by expressing the sum of the two effects 2  and 3  from specification (1) as a percent of the pre-recession base) 12 . The latter captures the combined effect of the recession and the federal stimulus in 2009-10.
Interpretation of the Treatment Effects
As outlined in section 2.3, apart from the Great Recession and the federal stimulus funding, there were other important changes that took place during the post-recession period (some caused by the recession itself), that might have affected expenditure decisions and patterns in the Abbott districts.
Understanding these factors and their potential role in the Abbott districts' expenditure choices are absolutely essential and helps us interpret the results and put them in perspective. We devote this section to the role of the various factors and the corresponding interpretation of the treatment effects.
There are two key statewide factors to consider in addition to the Great Recession and the federal stimulus. First is the implementation of Governor Corzine's new school funding formula, SFRA.
Recall that while the formula called for a 7% increase in state funding for K-12 education in the 2008-09 school year, it was the first time since 1990 in which the state aid formula did not include a special earmark assigned solely for Abbott districts. Therefore, in contrast to the rest of the state, the new 12 For specification 2, the percent trend shift in 2009-10 is obtained by expressing the sum of the two effects 2  and 3  in specification 2 as a percent of the pre-recession base.
funding formula acted as a negative shock to the Abbott districts. As such, the 2009 effects in this paper capture a combination of two factors: the impacts of the recession and the effect of the removal of the special earmark for Abbott districts.
In Second, while interpreting the 2010 shift, , we need to consider the impact of Governor Christie's mid-year cuts to the SFRA formula, which in turn were triggered by the revenue shortfalls brought about by the recession. 13 With the negative impact to state aid funding, we would expect a dampening effect on the positive shock from the ARRA federal stimulus. Note, however, that these cuts only came mid-
year and did not affect school's planned budgets or their expenditure in the first half of the school year.
Any positive additional effects in 2010 (over 2009 effects) can therefore be regarded as underestimates of the stimulus effect. Additional negative effects in 2010, on the other hand, may mean that the recession effects (including the mid-year budget cuts) dominated. However, since these mid-year cuts in 2010 were driven by budget shortfalls brought about by the recession, the 2010 effects ( + ) still capture the combination of the recession and stimulus funding effects. 13 Midway through the 2009-10 school year, the funding caps for district aid were cut, and many districts received less state aid than budgeted and less aid than required under the SFRA funding formula. Figures 1 and 2. In the figures, a star denotes statistical significance at the 10, 5, or 1 percent level.
Examining the Shifts in the Revenue Components
Relative to pre-existing trends, both total revenue and total expenditure in the Abbott districts showed considerably sharper declines than the high poverty districts and the Bacon districts. Following the multiple Abbott court cases, the Abbott districts had a much higher pre-existing trend in state aid per pupil before the recession. As would be expected, their shifts for state aid per pupil in both 2009 and 2010 were negative, statistically significant, and larger in magnitude as compared to the Bacon districts as well as the high poverty districts.
As discussed above, the strains of recession forced an unprecedented reduction in education funding midyear through the 2010 fiscal year. The funding caps for district aid were cut, and many districts, including the Abbott districts, received less state aid than budgeted and less aid than required under the SFRA formula. This relative decline in 2010 can be seen clearly in both Table 4 and Figure 1 .
The federal stimulus led to positive shifts in the federal aid per pupil for all the above groups in 2010.
But, of note here is that the positive shift is the smallest in the Abbott districts. This is because the state distributed the stimulus funds according to the state funding formula (SFRA), and the pre-existing trend in the federal aid per pupil in the Abbott districts was also among the highest.
The patterns for property taxes and local revenue variables also show distinct heterogeneity. Unlike other two groups as well as the rest of the state 14 , the Abbott districts showed a significant upward shift in property taxes and local revenue in 2009, suggesting that property taxes were raised in these districts as a method of compensating for the substantial decline in state aid. In contrast, the rural Bacon districts
show the largest significant declines in local aid per pupil. As expected, these results match the results for property tax revenue. Table 5 and Figure 2 investigate the patterns in the various components of expenditure in these groups of districts following the recession. The results are striking. Across nearly all variables, both instructional, and non-instructional, the Abbott districts suffered the largest declines and the smallest increases, relative to pre-existing trends. The only exception seems to have been utilities where the Abbott districts fared better than the other groups. With comparably less declines in state and federal aid, the Bacon districts maintained spending across the board at higher levels than the other groups 15 .
Examining the Compositional Shifts in Expenditure Categories
Noteworthy in these results is the fact that the Abbott districts were the only group that saw a large statistically significant downward shift in instructional expenditure in 2010, even in spite of the influx of the stimulus funds. Given that the instructional expenditure is the key expenditure category that most directly interacts with students' learning; this shift may not bode well for students in Abbott districts.
These results suggest that while the other two groups seemed to have succeeded in averting statistically significant cuts in instructional expenditure, the Abbott districts' revenues declined enough that no spending category was preserved.
14 The results for the rest of the state are available on request. 15 The only exception is expenditure on utilites ; the Bacon districts faced the largest declines in this category.
Of note here is that spending in the non-instruction categories (such as instructional support services, student services and transportation) saw larger declines than in the instructional category. Morever, this is generally true in all three groups of districts. This suggests that school administrators across the board strived to preserve instruction first. But, even in non-instruction categories, the cuts (relative to preexisting trends) were the largest in the Abbott districts.
The picture for teacher salary and years of experience is also interesting ( Table 5 Panel C and Figure 2 last row). The Abbott districts showed the largest upward shifts in teacher salary in both years following the onset of the recession. As Table 5 and Figure 2 show, this was associated with a key change in teacher composition. Along with the steepest increase in teacher salaries, the Abbott districts also witnessed the largest increases in teacher experience following the recession. Since there was no evidence of any increase in the number of teachers following the recession in the Abbott districts (Table   5 Panel C and Figure 2 last row), these patterns suggest that the tighter budget conditions prompted the Abbott districts to shed their untenured less experienced teachers much more than any of the other groups of districts.
Conclusion
The number of court cases debating equitable education in the Abbott and Bacon districts has long since hit double digits. The children of these districts come from some of New Jersey's poorest homes and when education spending took a hit in the most recent recession, the Abbott and Bacon districts were no exception.
The results show that the Abbott districts shifted the furthest from pre-recession trends in terms of both revenue and expenditure. Shifts in both Federal and State aid were less favorable for the Abbott districts as compared to both the Bacon and high poverty districts. They experienced the smallest increase in federal funding (relative to trend), and the negative shift from pre-existing state aid trends were the largest in both 2009 and 2010. Local aid for the Abbott districts showed a significant upward shift in 2009, an increase most likely explained by the increased reliance on spiked property taxes given fiscal constraints. With comparably less declines in state and federal aid, the Bacon districts maintained spending almost across the board at higher levels than the other groups.
The largest differences in this heterogeneity analysis are the shifts in the composition of expenditures.
Relative to pre-existing trends, most New Jersey districts either maintained or exhibited small (statistically insignificant) declines in the instructional spending category. This category is considered to be the category most directly related to student learning, and includes teacher salaries and classroom expenditure. In stark contrast to the other groups of districts, the Abbott districts showed both economically and statistically significant declines in instructional spending expenditures in both 2009 and 2010. Most noteworthy, they were the only group that saw a large statistically significant downward shift in instructional spending in 2010, even in spite of the influx of the stimulus funds. In all groups of districts, non-instruction categories such as student services, transportation, and instructional support saw larger declines than in the instructional categories, but these non-instructional expenditure declines were also by far the most prominent in the Abbott districts.
The importance of the investment in the education of children has long since been established in economic research due to its link to human capital formation. This paper is one of the first to assess how these investment decisions evolved in the most recent recession and the stimulus period that followed; it is the first to apply this analysis to two groups of districts so thoroughly intertwined with the history of education funding. The findings contribute to the understanding of how these high poverty districts might react to future fiscal stresses. This insight has immediate relevance to today's education policy makers, as economists continue to predict declining revenues through 2012. 
Instructional Support
All support service expenditures designed to assess and improve students' wellbeing. Food services, educational television, library, and computer costs.
Student Services
Psychological and health services; school store.
Utilities and Maintenance
Heating, lighting, water, and sewage; operation and maintenance.
Transportation
Total expenditure on student transportation services.
Student Activities
Co-Curricular activities: physical education, publications, clubs, and band. 9854 Notes: *, **, *** denote significance at the 10, 5, and 1 percent level, respectively. Robust standard errors are in parentheses. All regressions control for racial composition, and percent of students eligible for free or reduced price lunch. 
Median Teacher Salary
